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I. Introduction
Drug Courts emerged as a response to the rapid growth in arrests and build up in court backlogs which followed the American "War on Drugs". The rapid growth in prisoner numbers coincided with rising bureaucratic and political scepticism about the effectiveness of prison in dealing with drug offenders (1) . The first drug court was established in Dade County Florida in 1989 and by 1994 there were 421 drug courts operating the US. By the end of 1995 that figure had doubled (2) .
Compared with other legally imposed sanctions, drug court programs are a form of 'coerced treatment'. The "treatment" is usually implemented by a team of people led by a judge and includes the defendant's legal representative as well as representatives from the prosecution, probation and treatment services (3, 4) . The literature on the cost effectiveness of drug courts is limited. While some studies have investigated the outcomes and costs associated with drug courts, prior to this study, no full cost effectiveness analysis of a drug court relative to usual treatment was found in the literature.
In terms of effectiveness, the evidence is mixed. A number of evaluations of the effectiveness of drug courts have been conducted. While the results of some studies (5-7, 8.) provide evidence that drug court programs can be effective in reducing drugrelated crime, others obtain different results. In two reviews by Belenko (9, 10) of the evidence on effectiveness of drug courts it was concluded that drug courts are effective in reducing drug use and criminal behaviour while participants remain on the program (10) but also noted that many evaluations of drug courts were marred by serious methodological weaknesses (11) .
Belenko also appraised studies which report costs (11) . Although overall, the results suggest that in the US it may be less expensive to deal with offenders by using a drug court regime rather than conventional sanctions, Blenko again notes a number of methodological concerns with these studies. Moreover, the results are of limited value in the Australian context: Australian courts are generally less punitive than US courts in response to drug and drug-related offences and, whereas most drug court treatment regimes in the US are abstinence-based, the NSW ADC makes substantial use of pharmacotherapies such as methadone maintenance treatment, which have been shown to be successful in reducing recidivism by drug-dependent offenders (3) .
This paper describes the economic evaluation of the New South Wales (NSW) Adult
Drug Court (ADC) program which was the first drug court program set up in Australia. Since the program discussed here was set up, other programs have been set up in four other States in Australia (12, 13) .
II. Description of NSW Drug Court Trial
The NSW ADC program was an initiative of the NSW Government to divert drug using offenders from the traditional criminal justice system (14) . The goal of the ADC was to decrease the level of criminal activity that results from drug dependency by diverting offenders into programs designed to reduce or eliminate drug dependence using a combination of close supervision and therapeutic treatment (15) .
The program was implemented using new legislation, the Drug Court Act 1998. The Act was passed on the condition that the program be evaluated, part of which included a randomised control trial. Individuals were referred to the ADC by either a magistrate or judge to be assessed for suitability. The criteria for acceptance are described in Table 1 .
-Insert Table 1- The process through the trial is depicted in Figure 1 : If, after an individual was deemed suitable for the ADC program, a place was available in a detoxification program, the applicant was accepted into the program. If there were more suitable people than there were beds available, a randomization process occurred. Those who were deemed suitable, but for whom no detoxification bed was available, became part of the control group.
Individuals allocated to the control group were sent back to the referring court and were dealt with by the normal judicial process. The treatment group received a complete assessment of their therapeutic needs while undergoing detoxification.
Once the detoxification was completed and if the individual was willing and able to continue treatment, they appeared before the ADC, pleaded guilty, and received a sentence which was suspended while they participated in the ADC program.
Once on the ADC program participants were to move through three stages of the program over a twelve-month period with the level of supervision diminishing at each stage. Participants received treatment for their addiction (methadone, buprenorphine, naltrexone or residential rehabilitation were the most common), attended counselling and relapse prevention training, liaised with the probation and parole service, attended the ADC on a regular basis and underwent random urine drug screening tests. If a participant failed to comply with the ADC rules they were sanctioned, resulting in a period of incarceration (usually seven to fourteen days). If an individual continued to fail to comply, his or her involvement in the ADC could be terminated. If this occurred, the original sentence was reviewed and most were incarcerated for the remainder of their sentence (4) .
III. Methods
The cost effectiveness analysis was designed to investigate whether the NSW ADC 
Outcomes
Two measures of effectiveness were examined, both relating to offences committed during the follow-up period. These were the time to the first offence and offending frequency per unit time. Both were calculated for each type of offence considered.
Since the aim of the ADC is to reduce drug-related crime, theft offences and drug offences were the only offence types examined in this study. The theft offences examined were break, enter and steal; fraud; larceny by shop-stealing; other larceny; unlawful possession; and motor vehicle theft. The drug offences examined were possess/use opiates; possess/use cannabis; possess/use other drug; and deal/traffic
opiates. In addition an aggregate theft offence (being a theft offence of any of the specified types) and an aggregate drug offence (being a drug offence of any of the specified types) were examined.
The specific theft offence used in the cost-effectiveness analysis was shop-stealing and the drug offence was possess/use opiates. These offences were chosen first, because they are reasonable marker offences for the drug-related offences which the ADC program is targeted at reducing and second, because there were significant differences in effectiveness for these two offences (for one of the effectiveness measures).
Most of the control group and many of the treatment subjects spent time in custody during the study. Because there is no opportunity for a person to offend while incarcerated, for the purpose of the CEA we used 'free time' that is, time out of custody. (Measures based on total elapsed time were also analysed; see Lind,
Weatherburn, Chen et al. 2002 (4) . Thus the analysis provides a direct comparison of the treatment and control groups assuming they have equal opportunities to offend.
Sources of data
Three sources of data were used for the effectiveness part of the study. The primary source, the ADC database, contained information on sex, date of birth, previous imprisonment and prior conviction episodes. Hence the impact of excluding offences dealt with in the District Court is likely to be negligible.
Calculation of effectiveness measures
The measures of effectiveness were the time to the first offence and offending frequency per unit time, both based on the time spent out of custody in the follow-up period for each subject. Survival analysis techniques were used to analyse the time to first offence because the data were censored (that is, a person may not have committed an offence by the end of the follow-up period) and because the follow-up periods were of different durations for each person. Kaplan-Meier survival functions for the treated and control groups were compared for each type of offence. The survival functions plot the proportion of the sample 'surviving', that is, the proportion who had not yet committed an offence of the specified type, against the number of days in the follow-up period. In each case a log-rank test was conducted to test the hypothesis of equality of the two survival functions.
Offending frequency was measured as the number of offences per unit time. Because the numbers of offences were small, the time unit was set at 365 days, so that the frequency measures became offences per 'year'. The Wilcoxon two-sample test was used to test for differences in offending frequency between the treated and control groups.
Costing
The NSW ADC program is a complex intervention, involving a number of government agencies, types and stages of treatment. The approach in this evaluation follows standard costing techniques used for economic evaluations: identify the activities to be costed, identify the resources used in those activities, measure in physical units the volume of resources used, and finally apply a standard unit cost to those resources to estimate a value of resource use.
A total cost for each individual was obtained by summing over the estimated component costs as follows.
Total cost per person =
(Average Assessment costs)+(Average cost of court appearance *number of court appearances)+(Average cost of treatment *days in treatment) +Average cost of urine screen * urine samples)+(Average cost of probation and parole * days)+(Penalty per diem * days ).
A grand total cost for the treatment and control groups was reached by summing over the total cost for each individual. Finally, an average cost per day was calculated for both the treatment and control groups by dividing the total costs by total number of days.
Average cost per day on program = Total cost/total days on the program

Treatment Group Costs
Staff from each of the agencies involved were interviewed from which a list of broad areas of activity each with several sub-categories was drawn up (see Table 2 ).
-Insert Table 2 about here -NSW Adult Drug Court -Expenditures on the court itself included all salaries and on costs for team members (judges, public prosecutor, legal aid, corrections health, probation and parole, registry staff, court reporter, security staff and court attendant), overheads, supplies, rental costs and estimates of corporate overheads from the various departments.
Using information from staff surveys, the proportion of team members' activities which related to team meetings or court activities was estimated, (see Table 3 Error! Reference source not found.). These proportions were used to estimate the direct costs related to court time and team meetings. The costs were apportioned over the total number of Court appearances during the same period (each type of appearance was weighted by the average number of minutes it usually took as per Table 4 ).
Information from the staff surveys was also used to estimate the time team members spent managing participant related aspects of the ADC outside of the court setting.
Overhead costs were apportioned equally across the total number of drug court appearances. Finally, the components were summed to obtain an average cost for each type of appearance.
-Insert Table 3 about here--Insert Table 4 Individual costs were estimated by multiplying days available for treatment by the average cost.
Urine Screens -Random urine screens for illicit substances were an important component of the ADC program. The number of urine drug screening tests, by participant, which were sent to a laboratory for testing were obtained from the ADC database. However, the actual cost of each test was unknown. Thus, the total reported expenditure on urine drug screening tests was combined with the total number of screens undertaken to obtain an average cost of $18.36 per test. This cost was then applied to each urine test reported by the laboratory. 
Department of Corrective Services -
Control Group Costs
The resources expended on the control group can be separated into three components: assessment for eligibility into the ADC; sentencing within the conventional court system; and imposition of a penalty. While assessment costs were calculated using the same method as used for the treatment group, sentencing costs were calculated in a different manner. One hundred and nine of the control group were sentenced in a Local Court while 29 were sentenced in a District Court. Direct and indirect costs for each type of court were calculated separately. Direct costs are those related to the sentencing, primarily salary costs of the Registry staff, Magistrate, court attendant and monitor, legal aid and police prosecutor. Indirect costs such as corporate overheads and other operating costs are incurred by the system but are not directly related to any one case. To calculate the direct costs: the activities involved in sentencing an average case were identified (broken into those that occur prior to, during and after a court appearance), as was the level of personnel who performed these tasks and their salaries; the time taken to perform these activities was estimated and finally the activities were valued using the appropriate salaries. This produced a direct cost per minute of staff time broken down by staff classification.
Local Court overheads and other operating expenses were apportioned over the registry staff to obtain an overhead cost per Registry staff per minute. This indirect cost was combined with the per-minute direct cost to obtain an overall cost per minute by staff classification level. This was multiplied by the number of minutes spent on a selection of representative sentencing cases to obtain a cost per sentence in a local court.
As similar data were not available for District Courts, the average cost per sentence in a District Court was calculated using the ratio of the cost of a day in a Local and District Court. This ratio, provided by the Attorney General's Department, was calculated to be 1: 1.6. Thus the cost per sentence in a Local Court was multiplied by 1.6 to obtain a cost per sentence in a District Court. Matters dealt with in the District Court pertaining to control group members included sentencing and appeals. Expert opinion was used to estimate the number of court appearances required for an average appeal.
Penalty costs -Of the penalties allocated to control group members only those involving a direct cost to the government were costed. The cost of the penalties imposed was estimated by identifying which penalty was imposed and the duration of the penalty in days for each individual and then multiplying this by the per diem costs listed in Table 6 .
IV. Results
Outcomes
Thirty-two subjects (one treated, 31 controls) were excluded from the analysis because they spent their entire follow-up period in custody. The sample sizes for analysing effectiveness were therefore reduced to 308 treated and 160 control subjects.
Compared with the control subjects, treated subjects were found to have significantly longer time to their first shop-stealing and their first drug offence (of any type). Table 5 shows the offending frequency results. Treated subjects had lower rates of offending for all offences except fraud, larceny other than shop-stealing, and motor vehicle theft. However, the differences were statistically significant only for the aggregate drug offence category.
-Insert Table 5 about here -Costs Table 6 provides the costs of each of the components of the program for both treatment and control groups.
-Insert Table 6 about here -
The final costs for both the treatment and control groups are shown in Table 7 . As well as the overall costs, the costs by treatment subgroup according to whether they were continuing, graduated or had been terminated from the program as of December 31, 2000 are included. The cost per day of the terminated group is more than double that of the graduated group reflecting the time these participants spent incarcerated (sanctions and post termination penalties). The graduated group incurred low corrective services costs, and, as their visits to the ADC decreased as they progressed through the program, these costs are also lower. For the purposes of calculating the ICER, the costs for the entire group were used.
The average costs per day ($143 for treatment group, $151 for the control group) were used in the cost effectiveness analysis. However, the average length of stay for the control group is less than the overall length of time for the treatment group.
-Insert Table 7 about here -
V. COST EFFECTIVENESS
The two offences used for each outcome measure were possess/use opiates and shopstealing. While it is recognised that these outcome measures do not incorporate a measure of health and/or well being of the participant, they do capture the extent of recidivism. Any change in the rate of re-offending was a crucial point of comparison between the ADC and the conventional courts.
The incremental cost effectiveness equation is:
where C = costs, T= treatment group, c = control group, NR = recidivism rate. Table 8 shows the costs and outcomes for each of the cost-effectiveness ratios calculated.
-Insert Table 8 about hereThe ICER 1 is -$0.17. This can be interpreted as meaning that an additional $0.17 is incurred to achieve an additional crime free day in the control group. The ICER 2, can be interpreted as meaning that it costs $1905.14 more for the control group to prevent one additional drug related offence. While the results of the ICER 1 would suggest there are no differences between the two groups, ICER 2 may be interpreted as indicating that the ADC program is more cost effective than conventional sanctions in preventing additional drug-related offences.
Uncertainty
In economic evaluation, uncertainty is usually addressed in one of two ways.
Statistical or probabilistic analyses are used to address issues of sampling variation and parameter uncertainty. Where uncertainty exists about the methods or inputs used (e.g. in terms of prices or resource use), sensitivity analysis is the most common technique employed by economists to test the robustness of the assumptions.
In this study, since patient level data was not available for all aspects of the ADC program, statistical analysis was not possible. Therefore, sensitivity analysis was undertaken around some key inputs.
Insert Table 9 about here -The results presented in Table 9 are indicative of the findings of the sensitivity analyses. Only when the proportion of sentence served was varied (assuming that only 66% of the sentence was served) was the cost per day for the treatment group lower than the control group. This reinforces the results from the main study which suggest that costs for the control group are driven by the costs of enforcing penalties rather than court costs. Applying the same assumption to the treatment group also decreases the costs for this group reflecting the impact of penalties for those who were terminated from the ADC program.
VI. Discussion
This study is the first assessment of the costs and cost-effectiveness of a drug court in Although this evaluation was conducted using the traditional steps of a costeffectiveness analysis (CEA), the complexity of the program and data limitations meant it was not always possible to adhere directly to the guidelines that are accepted as the gold standard (16) . We have compared our costing methods to a framework proposed by Graves (17) . Table 10 demonstrates both our attempts to follow such guidelines and maintain an acceptable standard but also depicts some of the pragmatic decisions required.
-Insert Table 10 Some limitations also exist in relation to calculating the cost of sentencing for the control group and these costs probably represent a conservative estimate for the control group. In particular, the activity data used to calculate the sentencing costs in a Local court were based on a small sample of participants. Similarly, due to the lack of data for control group members sentenced in a District court, such costs were calculated using global financial data resulting in an average cost per person despite the fact that costs may have differed considerably across participants. Despite these issues, the sensitivity analysis demonstrated that varying the Court costs had little impact on the final results.
The results of this evaluation have a number of implications for policy. First, the cost-effectiveness of the NSW ADC has been and could be further improved (4) . One of the major cost drivers for both treatment and control groups is the cost of imprisonment. In the case of the control group this is hardly surprising, since the majority were imprisoned. In the ADC program imprisonment costs stem partly from the fact that prison is frequently used as a sanction for non-compliance with program conditions and partly due to the large number of participants who were terminated from the program and subsequently spent time in gaol. One important change made by the ADC has been to introduce suspended sanctions and permit participants to reduce these sanctions through good behaviour. This policy has reduced the number and frequency of offenders moving through the prison system which in turn reduces the cost of the ADC relative to conventional sanctions.
The effectiveness results suggest that those who remain on the ADC program commit significantly fewer offences and take longer to commit their first offence than either those rejected from the program or the control group (4) . This, combined with the cost results suggests that better targeting or earlier termination of those participants not progressing after a reasonable time may improve the cost-effectiveness of the program.
VII. Conclusion
The results of this study reveal that, for the 23 month period of the evaluation, the ADC was as cost-effective as conventional sanctions in delaying the time to the first offence and more cost-effective in reducing the frequency of offending. Sensitivity analysis indicates that these conclusions are robust under a range of plausible variations in the parameter values that underpin the costing. The relative cost-effectiveness of the ADC is encouraging considering its highly experimental nature and the lack of experience in Australia in establishing and running ADC programs. It is all the more notable because, although there was no alternative to the use of official records to measure drug-related crime, changes in court appearance rates are arguably a fairly crude and insensitive measure of changes in criminal activity and the long term societal changes resulting from the use of an ADC-type program may be even more marked. • be charged with an offence under the jurisdictions of the Local and District courts, excluding charges of physical violence, sexual assault or drug trafficking; • be dependent on illicit drugs;
• be willing to plead guilty to the offence with which they have been charged; • be highly likely to be sentenced to full time imprisonment;
• be willing to participate in the Drug Court;
• be a resident of the area in which the ADC operates;
• and not be suffering from any mental condition that could prevent or restrict the person's active participation in the program This was the attempted however due to data limitations not always possible, the implications are discussed below.
6. Were methods given for allocating time of human resources (semi-fixed costs) between subjects?
Yes for the conventional court and ADC. Due to data limitations this was not possible for the treatment of addiction and corrective services. 7. If relevant, were methods given for allocating the use of other resources (fixed costs) between subjects?
Yes rental and overhead costs were apportioned to individuals for both the conventional court and ADC. Due to data limitations this was not possible for the treatment of addiction and corrective services. 8. Were methods given for the estimation of prices, unit costs or charges (were they published, derived by researchers, or estimated by a finance department)?
The estimates used in this study were a mixture of derived unit costs and those estimated by organisations involved in the ADC program.
9. Were data other than hospital charges or charges developed by third party payers used? Expenditures or charges do not always reflect opportunity cost.
A bottom up approach was used to estimate the cost of conventional court system and the ADC where possible. However, of necessity, per diem charges were used for gaol costs. 10 . Was the year(s) reported in which the costs data were collected?
Yes -1998 -2000 * Questions posed in the table have been taken directly from those posed by Graves et al (17) .
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